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1, Introducvion

Modern toechnology utilizes all lypes ol plctures, or wwa oS, 48
sources of information for iaterpretucilon ana analysis., (hese w3y oe
portions oi lhe earth's surface viewed from :n orbitlng; zatellite or
reconnaissance plane, Lne inner composition of a complex orsanic struc-
ture seen with the aiu of X-rays or microscope,. Jhe proliferation of
the pictorial data vases has created the need for a vison-tasced zato-

mation tnat can rav»ialy, accurately, ana cost cifectively oxtract the

useful ‘nformztion contained in images, These regulrements are bLeing
met through Lthe new technology of imare processing. The purpose cf

this report 1s to iniroduce the utilities tu-t we have for acing ima c
rocessing and computer results by usling some vaslic lmage processing
( S J = 1) ?

functions. A software packane 1o developea and described in detail

in the :ieporti.

1.1 Utilitlesm
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INTEGWL F1(H12),F2(512),1'3(512),6(512)
TYPR 10

FORMAT(/5K, YI/P HOL, NOP, KO, ..012'/)
ACCEDPT 20, n0L, NOP, NOFT, JUF
FORMAT(L10)

UeFINE ¥l JOI1(KOL, 0P, U, LINED)
LOLS=10L=2

LOP = NOP=-£2

DRl FILE BOF2(NOL2,NOP2,U, LIHE2)
be 6O 16=1,10L2

LINEI=16

READ(LOFT ' LINET) (F1(8),K=1,50P)
ABAD(NOF1'LINET) (F2(K) ,K=1,HN0¥)
READ(KOF1'LINET) (F3(K),K=1,NOP)

DO 50 1H—I,NOP2

I” ‘—l 7+(

I1s5LM=0

0O 30 I5=15,152

ISUM=T5 M+ #1(13)

DO 40 1I/4=15,152
I5UM=18UM+1'%( 14)
ISUM:ISUI»Hb‘Z(I5)+F2( 152)
SUM=FLOAL{ISUM) *,125
IoUM=IHT(SUM)
Iil=r2(I%+1)-18UM

h(I)) -256~-111

CONTLNUE

L1i#s2=106
WRITE(NOWZ'LINE2) (G(K) ,K=1, NOP2)
CHLL Doalk

CaLL IXIT

kD

NAME: TilhO.FOR
PRGR: RUbmwt Co YEN
DaTwk: JUilk 24, 1961

INTEGER F(512),G(%12),1H
TYPE 10
FORMAT(/OK, 'I/P NOL,NOP,iOF1,0r2, TH" /)
AC‘LPT 20, lUL IOI,NOT],AOb“ i
lu AI()lIO)

Pl FLLE NOFI1(HOL,NOP, U, 1, LK)
DEF[NL PILP NOF2(NOL, MOP, U, LINE2)
DO 4O 15=1,HOL
LIE1=14
dhnu(iOFl'LlNEl)(F(h) K= i,il0P)
VO 3() I.) ,NOI
Lir(e(Ll3) .Gl )G

i3 dbb
[r(k(lS).hh.lH)b(lj
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CALL BALL

COWT LI
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PRGR:
DATE:
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X1iT

#1105, FOR
rOBERY C, YEN
AY 24, 1981

INTEGER® F(L12)
TYDLW 10

FORMAT

ACCLPT

FORMAYL

(/54,'1/F LOL, HOP, NUFT, HOFE, VAR, 11,121 /)
20, WOL, NOP, NOF 1, NOFO VAR, 11,12
(LI10,812.5,c110)

DuFINE FILis NOF1(NOL,MOP,U,5LINeT)
Duglliy Lk NOF2(NOL,NOP,U,Llilie)

DO 40
LINE1=

I-1,L0L
I

READ{NOW) 'Li.NH])(F(K),K:] , HOP) l
PO 30 Jd=1 ,IQUP |

CALLL G

MISE5,VAR,I1,12)

IFN=w(Jd)+101(S)

IRt
F{Jd)=1
CONT'Ik
LINwe=
v RIS

CaLl i
CONTIN

|
UL e O ORVIFHJLTL V) IFN=(J ) i
O
R
1
Hee 'Ll ) (I (i) S K=1,H0P)
L,
Ui

CALL BXILT

LN\D

SUBRUUTINE GAUSS(T,S,11,12)

()
1=V

v 10

I=1,0h0

P=T+RAN(T1, I2)

CUNTI
ll): ll‘—d[{
rll__-fll * . 5
T=T*g
R TURN
Mt D
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PRGR:
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LTEGEN v(h10),i0(1e)
REUYRTE

PO/ DN VTP L, o, et /)
LUCEDT 20, 0L, 0P, LU

At (3010

B sl GO (oL, RO U, L)
Cl=0,.

~.r

U= ll(h T = 1) PLOCAT (Lol =1)
Ll
AEAD(S U EFTLLLEY(PR(K) sz 1, )
D“ 50 d= (_,-"U.L.
lu D(ukl"'h .-‘u)(l‘(ﬂ),l\ ,I-Ul'y)
)U 50 I=c,iCP
Ci=FLosT(F(D))+C
Ce=rbOaI(FCI=1))+7L0. 1 (PR(L)) +(,<'_
Co=rL0 T (F(1-1))*FLOALT(F(L)
Ch=FLOAT( w (L)) *FLo ‘Ul‘(l'(l) )+U
Co=tLCAT(F(I=1))*FLOAT( M I~
CE=PLONT(F{LI=1) ) *PLoAT( Py ( I
Cl=rLOAT(FRCTY 3= 2 LOAT(PE(T)
SUNT LU
DO GO K=, nuP
PR(R) = (K)
UL ILUE
CLTA=(CH+CL) /(CH+2, % C6+C7)
AMBAL=C1/D
AMiN=Ce/ D
ALPra=Xiisaii=BETA¥ M il
TYPw 60, ALFHA, A
Foud 8T/ /B, A LPHA= S ETD0D, DR, P BEA=",1V15,.5/)
;:\LL 1 L:J:J;
Callh malv
L1

SAMEB:T ARMG GIPOR
PRz 20 i1 C. YEN
UMIJ. ' 1‘] -"\\Yl. 1 [y ] '/.6 ‘

IWTEGER ¥(91.2),PR(512)

rYlw 10

FORMAT(/ 92, ' I/P HOL, 0P, nuicd ,IIO}u_,AlJl HA, BETA'Y/)
ACCHEEY 0, 1oL, UL, KOM Y, (e y b b, - TR

Ponit AL (h[ Dyl )
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Dot Liver vl L2 (hole, i, 0 las)
Ll o=

v DG T L) (PG K 1O
Do All‘) i.:!."',A"UL

Liivisl=I
READ(HUMI VG LLETY (R ) 6= ,001)
Tobhe e POaLEHA WL Y, P, 0R)
Lanbl= 1
::Hﬂu(LunW'luiﬂﬂl)(PF(n),h:l,nOf)
Wy 50 d-i,nol?
10 (d) ot e50) (0 =rto

L(e(a) il ) Fd)=1

Concianbl

Linki=1-1

WRITE(GOra " LilE2) (L) K=, 0017)

Cunvidliivk

CALL Lalw

JHERY;

SUrOU T AUTOCALRHA,, LA b, ©F, 417)
Tatmamy (1), pF()

ik SE(H1A)

o 10 I=0 500

R =a LA ZoAr (FLOAT (I (L= ) )+ L0 (e (1) ))
Cowliin

wF(1 Y= ()

DU Ll nk

FOI)=Llud (kL))

Cowtine

ROOEN RS

nob

£ Lid. o MOR
PG 0 C. YR
o'l AT 1, 1981
LdsGoir ¢ (512)
Yl 10
FLRMAT(/UR, "L e NUL, ab , nOFT LRz /)

ACUBPLY O, HUL, b0, RO, 12

FORMAT(RTIO)

TYre 50

FORAAT(/S L/ EKL,GKL,HKL,ﬁnh,QhL,thL,rLuL'/)
GO GO, Py UKL, Ui Ly by BT, 0T, PTEL

e o1arieLy)

D lue ol nol1GOOL, UP ey livind)

pvisk Linls FILE nOF2(NOL, HOP, U, LLiiee)

pe 50 i=1,i.0L

nlivml=1

READCWFT LLLETY(F(R) K= 1,601

Chbids WALMANCY 31 0P, FRL, Gitlay s, vy O, ad Ly 1 lais)
l;.[. i i‘."(:: l

ArLTE(uGe 2 LI w2) (1P K) K= 1,001 )

CALL 13kl
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50
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50

70

ST ACRNTE O ST U S U DT I B
ki Y1)
=HL00 L‘( Yol ) )
Gmlh:W‘VI‘h/(u‘F[*H+H)
Nus(-anlin)ral+calney
Pt (1= 'I*’/(nkpl'.+~) IS RN R
A= XLei i H/(H*PL¥H+R) * (4=1l® AI)
Y(1)=5i:i'(n)
SOz A
PO=1'1
DCo10 i‘;:«:i,NJ?
A= LGAT(Y (L))

ln:b*PO*H/(K*PO*H+Q)
‘(l‘—( F=GALNE a{)* O+GATLI*Y
FR= (s Dy H/ (HE POX U+ R)*H* PO ) * 5+ G*O*G
A= A0H00H/ GIr PO*TTHR) * (4=-HF XO)
Y(K)=L1ui0(4£)
:'LO:‘;..
PO=PhL

PRV,

seaies Vilbe OK
Prais cuo i C. YN
Dallwe MoY 1, 181

Lotster wovia),a(Hte)

Uire 10

PoaEA T/, Y L/P oL, Ar, Gl ask2et /)
PRI S W O] PO B S J“b1 . 'a
PORNMAT(LGT IO

Ty 350

ST/ B, YL/ KL, R, AL, L Ly 2, W, PTV /)

ACH P RO, Ly L, HKL, KLIRL, v, OV, PIV
FULLATI0112.5)
Dk Uil i Le nOR (nOh, Bub, s y LLiimt)
VL MLLE GOTE (RO Uk by L)
L0 /0 Jd=1,00P
)0 L0 I=1,nN0L
LilEl=]
Rl DOACE T LLGET) (F () ,K=1,ROP)
ACL)=F(d)
CONL LN i
Cabi, nAhuw“(w,uUP,VVL,HKM,WUL.HV,QV.AJKL,Vld)
Llime=d
an 'l (‘(r)'mthL)(A(h) K=1,wmli)
oLl Ll
CUhTINUm
CALL BXIT
ilD
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N AL o
Praooor Sl Ce Taun
Gt BAY 10, 1981

LTGEN AT00), 00 (296), A5(250), A (2460), a0 (2505, 16(256)
ol sl I'\Jk/l.\.)l.(}ll u,l, ‘,D],“ )‘-,”(L/6),v(j}),.(l/o)
L)\u.hi‘: P nCISION Li(e ()), (200, 13 6), 4 (256),B5(7256)

TYPl 10

FCLAT(/5E, Y I/P HOL, NOU, GOF Y, ot /)
nouhr 20, o0k, oG, G NG re

PUAEA (LT

TYLE 59

Feamat (/5 /P W, MK /)

lec(/.l'_:.k)‘i‘ Lfk), '|"' 1 ) -“\"K Py D"

SCRMAT( SR )

Dbl Moid NORT(HOL, 0P, b, 1 1ueT)
M=b

NOLE=:1.UL=iit+1

f'iOA:C‘:A.Uf‘)—:"ﬂ+]

DeFLLE Vil LOF2(ROLe , 1i0P2 U, winnd)

Hi=(u+1)/2

A=J.00

13 n_2,§8

w(t)=.

sk )=v

a0 [=1,00L2

Linhkl=1

(LT RIS ) CAT (LK, [=1,001)

HSMD(DUP1'L[ﬁﬂ])(ﬂd(IK),Lu_l,u.ﬂ)
Ao DCROE T L IERT ) (AB (L), =1, iu)
A DO LI ) (ag (1) y Tu=1,008)
Ao aw(LOET T L B1) CAS (LK) , 1K=1, Kup)
5O 300 G 1,mUP

BrCLYy=a10

Be(L)=ne (L)

b’)’(L =A%)

4 (1) =/G (1)

35(L)=A5(1)

COMTINGE

bu Phu h=1,5002

DO 400 K-1,M

G(K)=B1(L+K=-1)

G(K+M)=n2(L+K=-1)

G(K+* ) =b3(L+K-1)
G(K+3*M)=b4(L+K-1) -
G(K+L*M) =39 (L+K=1)

COIM'LILUE

Me=pri

DU 310 K=1,M42

C=C+G (K

(_;:(;/M/?

DO 820 K=1,M2

S(K)=G{R) -0

DU KD K=1,Me

/1-—71 ol(h)*”( )
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Liivae-1
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wadade o

Cunlinul

CALL »all

winD
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